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A. Relevance of the above-identified Do cument 

This document has relevance to claim 8 of the present 
application. 

B. Translation of the Relevant Passages of the Document 

7.3.7. Lateral Vibration of a Bar 

{a) When a straight, not-too-thick bar having a uniform 
cross-section laterally vibrates, a frequency fs- 1 is given by: 

J 2nl 2 i yA 

where £ length of the bar (cm); E: longitudinal elastic coefficient of a 
material of the bar (kg/ cm 2 ); j : cross- sectional moment of inertia 
with respect to a main axis orthogonal to a direction of vibration 
(cm 4 ); A: cross- sectional area (cm 2 ); y: weight per unit volume 
(kg/ cm 3 ); g =98 lcm/ s 2 ; and A: dimensionless coefficient depending 
on a boundary condition and a shape of vibration [TABLE 23(a)]. (to) 
When the cross-section changes, or a uniform axial force is applied, 
for example, equations giving the frequency are as shown in TABLE 
23(b). ([cl Cantilever Subjected to a Centrifugal Force. When a 
cantilever of I cm length is fixed to a boss of R cm radius, and the 
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cantilever is rotating at an angular speed of o rad/s (Fig. 147), the 
lateral frequency of the cantilever is given by Southwell's equation: 

/ = A // 0 2 4-C^ 2 /4^ 2 
where f 0 is a frequency when the cantilever is not rotating; C is a 
so-called centrifugal coefficient, which is a dimensionless coefficient 
depending on R/l and the shape of vibration. When the 
cross-section is uniform, and the vibration is orthogonal to a plane 
of rotation, a value of C is approximately as follows: 

First order 01+1.45J5/Z (R/l=0 to 10); 

Second order C=6.06+7.64J?/Z (i?/Z=0 to 3.92); and 

Third order C=15.03+18.91i?/Z {R/l=0 to 1.11). 

If the cross-section is the irregular as shown in TABLE 
23(b)4, the value of C for the first order vibration is given by: 
C=l+(1.45+0.4m)J?/Z. 

A centrifugal coefficient C of a vibration that forms an angle 
Qo with the plane of rotation has the following relationship with the 
centrifugal coefficient of the vibration orthogonal to the plane of 
rotation: 

C=C-cos 2 0o. 
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TABLE 23(a) LATERAL VIBRATION OF A BAR 

^2 \EIz 

Frequency of vibration / = - J — — , where I: length (cm); E: longitudinal 

2?rl ' y yA 

elastic coefficient (kg/ cm 2 ); y: weight per unit volume (kg/ cm 3 ); A: 
cross-sectional area (cm 2 ); and g «981cm/s 2 ; 

_ (ylg)Ap . p _ (frequency 0 f radial vibration rad/s); 
EI 1 1 

S ^ -P 

n = ; (for tension); and U = 2 (for thrust\(kg) 
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TABLE 23(b) LATERAL VIBRATION OF A BAR 
I: length (cm); E: longitudinal elastic coefficient (kg/ cm 2 ); y: weight per unit 
volume (kg/ cm 3 ); and g ~981cm/s 2 
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